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A b s t r a c t 
Th is thesis intends to use the unemployment-vacancy (U -V ) approach to an-
alyze the funct ion ing of the Hong K o n g labor market f rom 1976 to 1997. F i rs f , 
the well known Beveridge relat ion, the negative relat ion between unemployment 
rate and vacancy rate, is derived based on several inf low-stock ident i t ies of the 
labor market and match ing funct ion approach. Then the Hong K o n g labor data 
are used to show tha t the Beveridge curve exists in Hong Kong. There was an 
inward shift of the curve since 1982, imp ly ing that the match ing efficiency of 
the Hong Kong labor market has been improv ing since tha t t ime. The calcu-
lated natura l unemployment rate, the unemployment rate at which the number 
of vacancies is equal to the number of unemployed, accounts for around eighty 
percent of the to ta l unemployment dur ing the per iod the paper studied. Th is re-
flects tha t f r ict ional and st ructura l unemployment are the dominant components 
of to ta l unemployment in Hong Kong. Therefore, microeconomic labor policies 
designed to faci l i tate the match ing between the unemployed workers and unf i l led 
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Unemployment d id not seem to be a problem in Hong K o n g before the Asian 
f inancial crisis started f rom fal l , 1997. The average unemployment rate of Hong 
Kong f rom 1976 to 1996 was only 2.83% - so low that Hong K o n g people paid 
l i t t l e at tent ion to i t . However, the unemployment rate kept increasing after the 
financial crash to the histor ical high, 6.2% in the f irst quarter, 1999; more than 
two hundred thousand workers were unemployed. This made bo th the publ ic 
and economists aware of the unemployment problem in Hong Kong and invoked 
heated discussions regarding the sources of unemployment and what pol icy mea-
* 
sures would be effective to reduce unemployment. 
Th is paper aims to use the unemployment-vacancy (U-V) curve or Beveridge 
curve^ which has been frequently used as an instrument for the analysis of the 
^In his 1944 paper,^Beveridge made equality of unemployment and vacancies as a starting 
point of full employment. To credit this contribution, the unemployment-vacancy (U-V) curve 
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Hong Kong's labor market f rom 1976 to 1997. Due to the unavai labi l i ty of the 
data, the issue of high-raising unemployment rate after the Asian f inancial crisis 
can not examined at the moment of w r i t i ng this paper. Nevertheless, i t is wor th-
whi le to apply U - V analysis to investigate Hong Kong's unemployment problem 
in previous years. 
Three stages of unemployment-vacancy analysis can be ident i f ied f rom a 
chronological point of view. In the very early phase, Dow and Dicks-Mireaux 
(1958) pioneered the graphical interpretat ions of the shifts of Beveridge curve. 
Hansen (1970) was the first one to formalize the Beveridge relat ion, the coex-
istence of unemployment and vacancy. Under the assumption tha t each of the 
separate labor markets are frictionless, he derived the outcome tha t aggregat-
ing the separate markets w i l l generate either unemployed or vacancies in each 
separate labor market. However, these early works d id not have much empir ical 
interest. 
The second phase started at the end of the 1960,s and carr ied on throughout 
the 1970's. In this period, econometric models of a simple log-linear relat ion 
between the stock of unemployment as the dependent variable and the stock of 
# 
vacancies as a regressor had been frequently used. In order to account for shifts 
of the Beveridge curve, dummy variables were added as addi t ional regressors. 
Most of these models were estimated by ordinary least square (OLS) method. 
. has been also called Beveridge curve. 
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Therefore, the problem of endogeneity was not taken into account. 
In the most recent empir ical work, s tar t ing f rom early 1980's, unemployment 
and vacancy rates replace unemployment and vacancy stocks in the empir ical 
regression equations^. Moreover, dummies and other s t ruc tura l variables were 
included in the model to explain the shifts. There were many more advanced 
econometric techniques used, for instances, inst rumental variable est imators or 
two-stage-least-square estimates, to account for problems of endogeneity and mul-
t icol inear i ty etc. A summary of the features of some of the most impor tan t U - V 
studies done over this stage is given as table 1.1. 
Table 1.1 
I t can be seen that most of the empir ical works of unemployment-vacancy 
curve were focused on OECD countries, this paper applies the similar techniques 
to investigate the Hong Kong case. We find bo th t ime series and cross sectorial 
evidence of the Beveridge relation, the negative relationship between unemploy-
ment and vacancy in Hong Kong. However, there are several very different find-
ings stemming from the Hong Kong case in comparison w i t h the O E C D cases. 
F i rs t , there was an inward shift of U - V curve f rom 1982 onwards, which impl ied 
that the labor market fr ict ions in Hong Kong had been reduced. However, dur ing 
'^Instead of unemployment stock and vacancy stock, unemployment rate and vacancy rate 
are used to eliminate the effects of population change. 
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the similar period, almost al l O E C D countries' U - V curve were experiencing an 
outward shift ; the performance of labor markets were deter iorat ing. 
Second, whi le we found nearly eighty percent of to ta l unemployment in Hong 
Kong can be at t r ibutab le to labor market imperfections, a smaller por t ion of 
to ta l unemployment or ig inated f rom the labor market r ig idi t ies in most O C E D 
countries'^. This f inding might provide fur ther evidence that Hong Kong's econ-
omy was restructur ing dur ing the per iod the paper investigates. 
Unemployment and vacancy data were studied to compare the efficiency of 
the match ing process among jobs and workers in different sectors. We found the 
expanding sectors, such as finance, insurance and real estate was more efficient 
than the shr inking sector, manufactur ing. 
The negative correlation between the unemployment-vacancy rat io and capital-
labor rat io might suggest that capital and labor are complements in wholesale 
sector while the positive correlation might suggest that capital and labor are 
substitutes in manufactur ing sector. 
The remaining mater ial of the paper w i l l be organized as follows. In the 
next chapter, theoretical background of the unemployment-vacancy curve wi l l 
be discussed. First , the concepts of the Beveridge curve w i l l be reviewed. Sec-
ond, the Beveridge curve w i l l be derived f rom certain stock and flow identit ies 
3For instance, from Abraham (1983), the portion of unemployment raised due to the labor 
market frictions was around sixty percent in United States, and from Christl (1992), the portion 
was sixty five percent for Austria. “ 
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of labor market. Th i r d , a match ing funct ion, the aggregate relat ion between 
new hires, unemployment and vacancies w i l l be addressed. I n chapter 3, we 
t u r n to the empir ical evidence by using Hong Kong labor data. F i rs t , accord-
ing to the U - V analysis, Hong Kong's to ta l unemployment w i l l be decomposed 
into f r ict ional , s t ructura l and demand deficient components. Then, Hong Kong's 
Beveridge relat ion w i l l be examined. Final ly, the na tura l rate of unemployment 
and unemployment-vacancy rat io w i l l be calculated and regarded as measures to 
gauge the efficiency of match ing unemployed workers and unf i l led vacancies in 






Whi le lots of empir ical studies for various countries have used the Beveridge curve 
to analyze the issue of unemployment due to labor market imperfections, most of 
them suffer f rom insufficient theoretical foundations. A l though there has been a 
considerable amount of theoret ical work on U - V analysis in the recent years (see 
Blanchard and D iamond (1989), Hosios (1994) and Pissarides (1990)), there are 
st i l l many open questions in this field of research. One might agree tha t Beveridge 
curve and Phi l l ips curve not only share the same year of origin^ but also the same 
fate, being an empir ical relat ion looking for a theoretical explanat ion. 
In this chapter, we w i l l f irst review the concepts of Beveridge curve. Then, 
^ Almost at the sanie time as Dow and Dicks-Mireaux presented their work on the Beveridge 
relationship, Phillips published his famous article in 1958 "The Relation between Unemploy-
ment and Rate of Change of Money Wages in the UK 1861-1957," which initated the discussion 
on the Phillips curve. 
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Beveridge curve w i l l be der ived f r om certa in flow and stock ident i t ies of labor 
market . Last , another aggregate ma tch ing func t ion approach wh ich has gained 
increasing popu la r i t y in s tudy ing the re lat ionship between the flow of new hires 
and stock o f unemployment and vacancies w i l l be discussed. 
2.1 Concepts of Beveridge Curve 
Unemployment is a topic t ha t abounds w i t h a l ternat ive classif ications and defini-
t ions. For instance, Hughes and Pe i iman (1984) surveyed the existence of more 
than seventy dif ferent types of unemployment . Th i s paper, however, w i l l place 
par t i cu la r emphasis on one of most w ide ly discussed classif ication i n the l i tera-
ture. Th i s approach, discussed by Beveridge (1944), identif ies the fo l low ing four 
types of unemployment : f r ic t iona l , s t ruc tura l , cycl ical and seasonal. 
Frictional unem,yloym,ent is the imemployment tha t arises because the process 
of ma tch ing unf i l led vacancies and unemployed workers is no t instantaneous. I t 
takes t ime for workers to search and match w i t h the appropr ia te jobs. Hence, 
certain posi t ive amount of f r i c t iona l unemployment exists at any t ime. Fr ic t iona l 
unemployment is a consequence of the short r un changes in the labor market tha t 
constant ly occurs in a dynamic economy in response to changes in pat terns of 
supply and demand for goods and services. Since labor supply does not adjust 
immedia te ly to changes the pa t te rn of labor demand, unemployed persons and 
unf i l led vacancies w i l l exist at the same t ime. 
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Structural unem.ploym,ent is caused by long run changes in the s t ruc tu re of 
economy, which leads to changes in the labor demand in indus t r ia l , occupat iona l 
and regional aspects. A l t h o u g h workers are available for employment , the i r ski l ls 
do not ma tch the requirement of un f i l led vacancies. 
The d is t inc t ion between f r i c t iona l and s t ruc tu ra l unemployment is by no 
means clear-cut. Most economists regard th is d is t inc t ion as be ing one of de-
gree rather than k ind. P u t i t d i f ferent ly, one can v iew s t ruc tu ra l unemployment 
as a long- term and more s tubbo rn fo rm of f r i c t iona l unemployment . However, 
the d is t inc t ion w i l l be more clear by using the nature of vacancies expl ic i t ly . Perl-
man (1969, p. 168), for example, defined a worker as f r i c t iona l l y unemployed i f 
a vacancy tha t he is qual i f ied to fill exists bu t remains unf i l led and s t ruc tu ra l l y 
unemployed i f a job vacancy exists tha t he is no t qual i f ied to f i l l . 
Cyclical or dem.and deficient unemployment is the unemployment t ha t arises 
due to the lack of effective aggregate demand. Th is type of unemployment has 
been also called Keynesian unemployment as Keynes discussed i t in his famous 
book, General Theory in 1936. 
Seasonal mienvployment is the unemployment tha t results f r om the lower level 
of economic ac t i v i t y tha t occurs in certain sectors of the economy at par t i cu la r 
t imes w i t h i n a year. The most signif icant group of seasonally unemployed workers 
are school leavers. 
I t is clear tha t f r ic t ional and s t ruc tu ra l unemployment are raised due to the 
ma l func t ion ing of the labor market adjustment mechanism, whi le cycl ical unem-
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ployment occurs due to the business cycle f luctuat ions. The U - V curve shown in 
figure 2.1 has''been used to separate the demand deficient unemployment f rom 
st ructura l and f r ic t ional unemployment. 
I t can be clearly seen tha t the curve looks simi lar to an isoquant^ and has the 
fo l lowing properties: 
1. i t is negatively sloped, and 
2. i t is convex to the origin. More formal ly, 
VR = f{UR), w i t h f' < 0 and f" > 0. 
Figure 2.1 
The negative slope of the curve indicates tha t , keeping other things constant, 
an increase in the number of unemployment is associated w i t h a decrease in the 
number of unfi l led vacancies, and vice versa. I f we interpret the Beveridge curve 
as an isoquant of "producing" job matches, as "outputs," and unemployment 
stock and vacancies stock are the " inputs," the negative sign of the slope of the 
curve suggests that to produce a part icular number of job matches, a smaller 
vacancy stock must be accompanied w i t h the a larger unemployment stock. 
^One can regard the Beveridge curve as a curvejoining different combinations of number of 
unemployment and vacancies to produce a certain number of job-worker niatchings. 
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The magni tude of the slope is analogous to the marg ina l rate of subst i tu t ion. 
As the size of the unemployment stock decreases, the incremental increase in 
vacancies needed to "produce" same amount of matches must rise. W i t h more 
vacancies per unemployed worker, i t is more l ikely to find a "ma tch . ” I n addi-
t ion, no mat te r how many unf i l led vacancies exist, unemployment w i l l not fa l l to 
zero. Since job-worker matches are not instantaneous, i t takes t ime for worker 
to change jobs and jobs to change workers, certain amount of f r ic t iona l unem-
ployment must exist at any po in t of t ime in the labor market . W h e n there is 
p lent i fu l supply of vacancies, workers are more l ikely to vo luntar i l y to qui t their 
jobs to look for better offers. Th is explains why the decline in unemployment is 
decreasing as vacancies increases. A t the opposite extreme, under the s i tuat ion 
that unemployment is very high, the unfilled, vacancies w i l l not drop to zero, be-
cause some undesirable jobs remain unfi l led and because some vacancies cannot 
matched w i t h the workers possessing suitable qualit ies. In addi t ion, some vacan-
cies remain unfi l led due to f r ic t ional reasons. Even though unemployed workers 
w i t h suitable qualities are available to fill the vacancies, these workers have not 
found a suitable one yet, given the scarcity of job vacancies. These considerations 
imp ly tha t the curve does not touch either axis and together w i t h the d imin ish ing 
size of the slope, natura l ly lead to the convexity of the curve. 
I t is impor tant to ident i fy the factors that lead to the movements along the 
curve and shifts of the curve. Ceteris paribus, changes in the level of aggregate 
demand result in movements along a certain U - V curve. Increases in aggregate 
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demand lead to the le f tward movements whi le decreases in aggregate demand 
lead to the r ightward movements. 
However, i f the funct ion ing of the labor market improves ( f r ic t ional and struc-
tu ra l unemployment are reduced), the U - V curve w i l l shif t inwards. This is 
because, when an unemployed workers find a job, there is a simultaneous un i t 
decrease in bo th the number of unemployed and the number of vacancies. There-
fore, the number of unemployed workers and vacancies w i l l be smaller at each 
level of aggregate demand. Conversely, any factors tha t hinder the funct ion ing of 
the labor market and increase f r ic t ional and s t ruc tura l unemployment , w i l l lead 
to a outward shif t of U - V curve. Thus, the closer the U - V curve to the origin, the 
more effective are the ins t i tu t iona l structure and funct ion ing of the labor market 
in match ing unemployed workers w i t h unf i l led vacancies. 
In figure 2.1, the points where the vacancy rate is equal to unemployment 
rate are represented as a 45 degree straight l ine and the degree of labor market 
efficiency is represented by the corresponding Beveridge curves. The points w i t h 
corresponding natura l rate of unemployment {NUR)oire determined by the inter-
sections between the 45 degree straight line and the Beveridge curve. The natura l 
- unemployment rate corresponding to point a is URa. A t this po in t , unemploy-
ment of any indiv idual is because they have not found any vacancy suitable for 
them that does in fact exists ( f r ict ional unemployment) they have no appropri-
ate skills or qualif ications to fill the exist ing vacancy (structural unemployment). 
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Hence, the employment is fu l l in the sense tha t the unemployment is solely at-
t r ibu tab le to the labor market imperfect ions, rather than to an excess of the 
supply of labor over demand. I t should be noted tha t U - V analysis yields not 
only one bu t a number of possible na tura l unemployment posit ions. Curves rep-
resenting greater degrees of market imperfect ions ( fur ther away f rom the or igin) 
y ie ld higher natura l rates of unemployment. 
A l l points on the curve which lie left to a indicate a t igh t labor market si tu-
at ion where the number of vacancies (unf i l led labor demand) is larger than the 
number of unemployed (unf i l led labor supply), whi le al l points on the curve lie 
r ight to a indicate the opposite s i tuat ion in which demand deficient unemploy-
ment arises. Therefore, the unemployment rate URd can be characterized by a 
Keynesian component URd — URa and a st ructura l and /o r f r ic t iona l component 
of URa. 
The s impl ic i ty of in terpretat ion has made empir ical U - V analysis popular. 
In the recent years, the Beveridge curve has received growing at tent ion in the 
theoretical and pol i t ical aspects. Thus, for example, Blanchard and D iamond 
(1989) state that : 
“The Beveridge ciirve has also often been interpreted as a logical 
supplement to the Phi l l ips curve. I f the rate of change in money 
wages is a funct ion of excess demand in the labor market, measured 
by the difference between the unemployment rate and the natura l 
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unemployment rate, the parameters of the U - V curve then determine 
the shape and the posit ion of the Phi l l ips curve”， 
I t is impor tan t for pol icy makers to know the sources and size of different 
types of unemployment since different policies are required to address different 
types of unemployment. 
As mentioned before, the process of matching jobs and workers is not instan-
taneous, the existence of some amount of f r ic t ional unemployment is inevitable 
in an economy. Fr ict ional unemployment is caused by lack of or inefficient flow 
of in format ion so that the unemployed persons can not locate the appropriate 
vacancies immediately. Therefore, the number of f r ic t ional ly unemployed can be 
minimized by policies designed to improve the flow of in format ion about the un-
fi l led job vacancies and hence the t ime spent on job searching can be decreased. 
The provision by the governments of many industr ial ized countries of various 
kinds of employment series, such as centralize the registered vacancies and pro-
vide counselling for the unemployed, is an example of one such pol icy measure. 
Structural unemployment, is characterized by a mismatch between workers 
and unfi l led job vacancies, and arises because workers are neither occupationally 
or industr ia l ly mobile. Long run changes in the structure of the demand and 
^Suppose the Phillips Curve can be represented as Aw = a {UR- NUR) + £ , where Ait; 
is the rate of change in the money wages and £ the degree of a spontaneous wage increase. 
- And UR = ^ with a > 0, giving the natiial rate of unemployment NUR = ^ a . Then 
A?i； = aUFt - cv^a + £. 
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product ion occur in response to changes in the posi t ion of comparat ive cost of 
different economies, to technological progress, and to changes to tastes and pref-
erences, and hence some sectors of the economy w i l l be expanding whi le others 
w i l l be contract ing. St ruc tura l unemployment is therefore raised because workers 
displaced f rom decl ining sectors do not have the required skills or mob i l i t y for 
job openings provided by the expanding sectors. 
Since the or igin of s t ructura l unemployment is the immob i l i t y of labor, i t can 
be reduced by manpower pol icy to increase labors' mobi l i ty . B y prov id ing retra in-
ing programs and offering grants to part ic ipants, displaced workers can obta in 
the skills required by available vacancies. By offering employers various financial 
incentives in the forms of grants, low-cost premises to move to certain specified 
areas, the movement of vacancies to available workers w i l l be encouraged. B y pro-
v id ing t ransportat ion and accommodations subsidy, the geographical mob i l i t y of 
labor w i l l be increased. 
I f the pr incipal cause of unemployment is identi f ied as being demand defi-
ciency, appropriate expansionary monetary and fiscal policies that increase the 
level of aggregate demand w i l l be the appropriate policy. 
A r ight shift of the Beveridge curve f rom A A to B B in figure 2.1 means that 
labor market imperfections are signif icantly increased and the natura l unemploy-
ment rate is increased from UR.a to URb. A t points b and c, the corresponding 
unemployment rates are the same. However, the actions needed to be taken in 
order to reduce unemployment differ substantial ly. A t c, either expansionary 
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monetary or fiscal policies or moderate wage decrease w i l l be effective to reduce 
unemployment. A t b, these actions wou ld have serious in f la t ionary consequence. 
Instead, specific labor market policies to improve the funct ion ing of the labor 
market should be taken. 
2.2 Beveridge Curve Derived by Labor Market 
Flow-Stock Identities 
In this section, a basic formulat ion of the long-run steady-state U - V curve and 
the most impor tan t propert ies w i l l be w i l l be deduced f rom several def ini t ional 
identit ies describing the stock-flow relations in the labor market . 
2.2.1 Some Basic Stock-Flow Relationship in the Labor 
Market 
Some identit ies concerning the flows into and out of the unemployment pool are 
given as follows: 
A f / , 二 f/.+ i - lh = i^t - o^t (2.1) 
?:? = 4 + < (2.2) 
0^ = o, + o! (2.3) 
The first ident i ty states that the change in the stock of unemployment at 
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the beginning of per iod t and t + 1 (AUt) equals to the f low in to unemployment 
(i^) minus the flow out of the unemployment (oJ') in the per iod t. The second 
and t h i r d identit ies decompose inflows and outf lows of unemployment according 
to where their origins and destinations, %l is the flow into unemployment f rom 
employment and i[ is the flow in to unemployment f rom indiv iduals who had 
been out of labor force. Similar ly, o l is the flow out of unemployment pool to 
employment and o\ is the flow out of unemployment to out of labor force. Then 
the first ident i ty can be summarized as 
A f / t = i t + 4 - o,e - o[ (2.4) 
The change in the stock of vacancies between t and t + 1 adopt the same 
dynamic formulat ion: 
A % = Nt - ot (2.5) 
where Nt represents the inflow of vacancies into the vacancy pool in per iod 
t. Assume there is no cancelling of vacancies, the outf low of vacancies must be 
equal to the outf low of unemployment to employment. 
The inflow from employment into unemployment (¾) can be formalized as the 
product of the separation rate (5) and employment {E) in the per iod t, 
i t = st • Et (2.6) 
In the same way, the outf low out of unemployment to employment can be 
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described by the fo l lowing iden t i t y 
ot = v t . Ut (2.7) 
where Vt is the rate of out f low f rom unemployment to employment , or the 
average probab i l i t y t ha t a person who is unemployed at the beginn ing of per iod t 
leave the unemployment poo l du r ing per iod t. B y inser t ing (2.6) , (2.7) in to (2.1), 
we have 
A U t = s t . Et - v t . Ut + 4 - o't (2.8) 
The out f low f rom unemployment to employment can be also described as the 
product of the match ing p robab i l i t y tha t a vacancy is filled by an unemployed 
person dur ing period, and the stock of vacancies at the s tar t of per iod t , 
ot = Pt • T4 (2.9) 
Therefore, the rate of out f low f rom unemployment poo l to employment Vt can 
be defined as 
y, 
vt = Pt • JY (2.10) 
Ut 
Given the match ing probabi l i ty , Vt is increasing w i t h the ra t io between va-
_ cancy and unemployment. 
The match ing probab i l i t y p plays the central role on locat ing and sh i f t ing the 
U - V curve，so let us take a closer look at the factors determin ing i t . For this 
reason we use a match ing model or ig inal ly formulated by Ha l l (1977) and used 
by Pissarides (1979, 1984 and 1989). 
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The assumptions of the model are as follows: 
1. Suppl ied and demanded qualif ications of labor are completely identical. 
2. Every contact of an unf i l led vacancy w i t h an unemployed person leads to 
a job match. 
3. There is no on-the- job search, only the unemployed persons seek for job. 
I t is clear tha t the above assumptions are not very realistic. There is no 
theory of wage determinat ion in i t . I t describes a s i tuat ion where have neither 
regional nor occupational nor industr ia l dispersion of vacancies. However, i t is 
simple enough for us to concentrate on the main characteristics of the match ing 
process. 
In this model, under the above assumptions, the match ing probabi l i ty can be 
defined as 
Pt = c t ' n (2.11) 
where Ct is the contact probabi l i ty that represents the probabi l i ty tha t a va-
cancies w i l l be contacted by one job seeker and r^ the acceptance probabi l i ty that 
the job seeker accepts the job provided a job contact took place. 
Now we w i l l discuss the probabi l i ty of contact ing a job in more detail. The 
probabi l i ty that a given worker i w i l l contact a part icular vacancy in per iod t 
is Cit = — . Then, the probabi l i ty that an vacancy w i l l not be contacted by any 
yt 
unemployed worker in per iod t is given by 
_ u^ 
f \ \ Ui 「 ( 1 \ -^tl - Vt 
( 1 1 ) 二 ( 1 - 它 ) = [ ( l - ^ j J (2.12) 
18 
Since Vt is a large number and after tak ing an approximat ion^, (2.12) can be 
rewr i t ten as 
(1 一 c,) = e " ^ (2.13) 
Thus, the contact p robab i l i t y can be defined as 
c, 二 1 — e _ ^ (2.14) 
Insert ing (2.14) into (2.11), we can rewri te the match ing p robab i l i t y as: 
( - ^ \ 
P t = l — e 可 . r , (2.15) 
\ ) 
Equat ion (2.15) shows tha t given the acceptance probab i l i t y r^, the larger the 
unemployment-vacancy rat io, the higher the match ing probabi l i ty . 
2.2.2 The Steady State Properties of the Beveridge Curve 
Given the assumptions of the model w i t h respect to the match ing process in the 
labor market, all the essential properties of the Beveridge curve in a steady state 
can be derived. In a steady state, the flow into the unemployment pool is equal 
to the flow out of the unemployment pool, 
? : 【 ' = = c F 
?：' + sE = ( l - e - ^ ) . r . V ^ + o' (2.16) 
^The approximation used is ln (1 - ^ ) = - ^ , when ^ is small. 
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Denote ^ by a and after some algebraic manipulat ions^, we get the slope of 
the Beveridge Curve: 
g ^ = e 1 + a ) - l L e ^ (2.17) 
dV e-a V^ 、 
/TJ\ lJ u , fU\ u 
Define f - 三 1 + - 一 e ^ . Clearly, f (0) 二 0 and f - = 1 - e ^ < 0 
\ y j ^ \ ^ j 
for al l posit ive values of U and V. Therefore, the slope of Beveridge Curve must 
dU 
be negative. Moreover, for given values of acceptance probab i l i t y r , - ^ tends to 
zero when — tends to zero, and ^ ^ tends to —00 when ^ tends to 00. I n words, 
V dV V 
the magnitude of the negative slope is increasing w i t h the — rat io. Th is explains 
why the magnitude of the slope of U - V curve is decreasing. 
Furthermore, the U - V curve is convex to or igin because the second derivative 
d H l 1 / t / \ 2 , 、 
f “ l - " ) 〉 0 (2.18) 
is posit ive for all positive values of unemployment and vacancies. 
2.2.3 A Comparative Static Analysis of the Match ing Model 
As already mentioned in the previous section, the natura l rate of unemployment 
in equi l ibr ium {NlT/?.), which implies the equali ty of unemployment rate and 
vacancy rate, is given by the condit ion 
if UR = VR, then UR = NUR (2.19) 
^The derivation is provided in the appendix. 
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Impos ing the NUR cond i t ion and then d i v i d i ng (2.8) by labor supp ly L^, we 
get the na tu ra l rate of unemployment in equi l ib r ium^ 
NUR = ^ ^ (2.20) 
T (1 - e) Ls 
I n words, the na tu ra l ra te is equal to the in f low in to unemployment f r om 
employment and out of labor force minus the out f low f r o m unemployment out of 
the labor force d iv ided by the the p roduc t of labor supply and a given ma tch ing 
probabi l i ty . 
F rom the def in i t ion of unemployment rate 
UR = f = ^ ^ (2.21) 
Ls Ls 
E 
we have — = 1 — UR. T h e n i f we define rate of inf low f rom and out f low to 
Ls 
ii 0^ 
the popu la t ion of not in labor force to be R^i = — and R^i = —，equat ion (2.20) 
Ls L/g 
can be t ransformed in to 
m i R = R y R ' r (2.22) 
" l - i ) + s 、 ) 
Because 0 ( NUR and 5 > 0, we have R^i + 5 ^ R^i. T h a t is the out f low 
of unemployment to popu la t ion of not in labor force cannot be larger than the 
sum of the inf low f rom popu la t ion of not in labor force to unemployment and 
separated workers. 
Par t ia l d i f ferent iat ion of equat ion (2.22) provides an analysis of the impact of 
different variables on the na tu ra l rate and therefore also on the posi t ion of the 
long-run U - V curve. 
^The derivation is provided in appenclix. 
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T h e I m p a c t o f S e p a r a t i o n R a t e 
Par t i a l d i f ferent ia t ion of equat ion (2.22) w i t h respect to the separat ion rate s 
gives 
— = " l - * H " f o - > 0 (2.23) 
彻 [ r ( l - D + . ] ^ 
Th i s states tha t an increase in labor mob i l i t y due to a h igher separat ion rate 
w i l l lead to a higher na tu ra l ra te of unemployment in equ i l i b r i um ceteris par ibus 
and vice versa. I t is very i m p o r t a n t to note t ha t th is k i n d of analysis assumes 
tha t the long-run separat ion rate is independent of unemployment and vacancy. 
I f th is assumpt ion does not ho ld and s is a func t ion of U a n d / o r V , for instance, 
separat ion rate is higher du r i ng the recession and vice versa, then a change i n the 
separat ion rate wou ld be fol lowed by a movement along the long- run Beveridge 
curve, because dif ferent separat ion rates wou ld be expressed by di f ferent slopes 
of the curve. 
T h e I m p a c t o f t h e R a t e o f I n f l o w f r o m a n d O u t f l o w t o t h e P o p u l a t i o n 
o u t o f t h e L a b o r F o r c e 
Simi lar ly, by tak ing par t ia l dif ferentials of equat ion (2.22) w i t h respect to i ^ a n d -
JR,oi, we have 
dNUR 1 
o p = ~ T 、 ~ ~ n — — > 0， a n d (2.24) 
oRii r (1 - •) + 5 、 乂 
dNUR ‘ 'l 
~M7 二、 ( 1 -。 +产 (2.25) 
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I t is obvious f r om (2.24) t ha t an increase in the number of ent rants i n to labor 
market increases the na tu ra l rate ( the U / V curve shif ts to the r igh t ) . I n the 
s imi lar way, f r om (2.25), an increase in the drop ou t rate reduces the na tu ra l 
rate ( the U / V curve shif ts to the le f t ) . I t has to be stressed again t h a t we 
assume b o t h R^i and R^i are no t dependent on U a n d / o r V . One m igh t have 
some doubts on th is assumpt ion as Rn increases w i t h vacancies and decreases 
w i t h unemployment and the opposi te observations app ly to R^i in the short run. 
However, the comparat ive stat ic analysis deals w i t h steady-state s i tuat ions and 
therefore, the above assumptions are not too unreal ist ic. 
T h e I m p a c t o f a n I n c r e a s e i n t h e A c c e p t a n c e P r o b a b i l i t y 
A n increase in the acceptance p robab i l i t y w i l l lead to an inward shi f t of the U - V 
curve, so tha t the na tu ra l rate w i l l decrease prov ided tha t al l other condi t ions 
are kept unchanged. Th is can be seen in the fo l lowing equat ion 
dNUR -s - Rii + R^i ^ , 、 
^ ~ ~ = — ~ ~ ^ ~ ~ ^ < 0 2.26 
r > [ r ( l - * ) + s ] 2 
2.2.4 Short-Run Dynamics along the Steady-State Bev-
eridge Curve 
U p to now, shifts of the long-run U - V curve have been discussed. B y re lax ing 
the steady state assumptions, more insights of possible movements and dynamics 
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can be seen. For th is reason, changes in the labor demand (L^) in t ime t as is 
defined as 
A L , , = l \ E t + AT4. (2.27) 
Since a change in employment equals to the difference between the out f low 
f rom unemployment to employment and the inf low to unemployment f rom em-
ployment 
AEt 二 ¢^ - it, (2.28) 
equation (2.27) can be wr i t t en as 
A L ^ , = r , fl - e—脊)K - StE, + AV^. (2.29) 
\ / 
A f te r some algebraic manipulat ions we get, 
A ^ = LatSt — VtSt - n ( 1 — e -资 )V t + ALd t (2.30) 
The above dif ferential equat ion describes the dynamic shor t - run pa th around 
the equi l ib r ium U - V curve. In a recession, a sudden increase of demand does 
not affect employment and thus unemployment r ight away, but i t may work im-
mediately via vacancies. A t the lower tu rn ing point of the business cycle, the 
U - V curve should therefore tend to move upwards in a vert ical fashion. Sub-
sequently, when employment catches up, the curve w i l l bend to west. Final ly, 
when demands stagnates at the end of the upswing, vacancies w i l l stop increasing 
and may even fall, whi le employment keeps increasing and unemployment fall. 
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Thus, th is leads to the anti-clockwise movements along the long-run U - V curve 
presented in figure 2.2. 
Figure 2.2 
2.3 Beveridge Curve Derived from Matching Func-
tion Approach 
The negatively-sloped and convex U - V curve can be also more generally derived 
f rom match ing funct ion approach that popular ly used in the recent l i terature, for 
instance, Blanchard and D iamond (1989), Coles and Smi th (1996) and Broersoma 
and Van Ours (1999). 
The complex and t ime-consuming process v ia which workers and jobs look for 
and f ind each other is represented by a matching funct ion 
H = arn {U, V) 
where H is the new hires that is equiyalent to the flow out of unemployment 
into employment (o^) discussed in the last section, a a scale parameter, U the 
unemployment and V the vacancies. This matching funct ion can be regarded 
as a specific product ion funct ion: the inputs are the stocks of unemployment 
and stock of vacancies whi le the output is the to ta l successful job matches. I t 
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recognizes tha t the large labor marke t flows generate delays in the searching of 
b o t h workers and jobs even though the process is ex t remely eff icient. I t is s imp ly 
not in f in i te ly efficient. Mo re fo rmal ly , 
7Tlf/, 7ny > 0 
r n ( 0 , y ) = m {U, 0) = 0 
and 7ni ju ,7nyy < 0 
>'s 
T h e parameter o： is used to capture the efficiency of the ma tch ing process and 
the ski l l and other differences between jobs and workers as wel l as the differences 
in search intensi ty of the workers and firms. 
Par t ia l d i f ferent iat ion of the ma tch ing func t ion w i t h respect to vacancy stock 
and unemployment stock give: 
dH 
W 二 "•， 
dH 
m = ^ u . 
B y the Imp l i c i t Funct ion Theorem, the slope of U - V Curve is given by 
dV dH/dU amy my 
— = = z= < 0. 
dlJ dH / dV amy my ‘ 
Since a is constant, i t is crossed out in the d i f ferent iat ion process. Therefore, 
in this model a has no impact on the slope of U - V curve. The derived Beveridge 
Curve in this model is always negat ively sloped. T h e magni tude of the negative 
slope is given by the rat io of marg ina l rate of match ing of vacancy and unemploy-
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ment . B y the law of d im in i sh ing marg ina l returns, the magn i tude of the slope of 
U - V curve is decreasing whi le unemployment stock is increasing. 
Assume marg ina l rate of ma tch ing of unemployment is increasing w i t h va-
cancy and marg ina l rate of ma tch ing of vacancy is increasing w i t h unemployment ; 
in symbols 
m u v , m v u > 0. 
Then the second der ivat ive w i l l be posi t ive, 
d!^V — —mymyv + rnymyu 
^ 二 “ 〉 
Therefore, the Beveridge Curve is negat ively sloped and is convex to the 




Now let us tu rn to the empir ical evidence to see whether the theoret ical founda-
t ion discussed in the last chapter can be supported by using Hong Kong labor 
data. F i rs t , data of unemployment and vacancy are used to decompose Hong 
Kong's to ta l unemployment into unemployment arises f rom the labor market 
imperfections and unemployment due to demand deficiency or excessively high 
wages. Second, the Beveridge curve of Hong Kong w i l l be estimated. 
3.1 Decomposition of the Unemployment in Hong 
Kong 
I n this section, as mentioned before, the fr ict ional unemployment arises since the 
job-worker matching process is not instantaneous. Even though the unemployed 
workers have the appropriate qual i f icat ion for the existing vacancies, i t takes 
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t ime to search and match. Assume the unemployed persons have the requi red 
qual i f icat ions to the vacancies in the same sector, the f r i c t iona l unemployment in 
one par t i cu la r sector can be defined as the m i n i m u m of the unemployed persons 
and the number of unf i l led vacancies, 
L ^ } = m i n ( [ / \ V ^ ” 
where lP and V^ are number of sector-specific unemployed workers and va-
cancies, and Uj represents the f r i c t iona l unemployment in sector i. 
I f the number of vacancies is larger t han the number of unemployed workers 
in one sector, then even al l unemployed workers are pai red up w i t h an vacancy, 
there w i l l s t i l l some vacancies left and these vacancies cannot be filled by the 
unemployed workers f rom the other sectors since they do not have the requi red 
skil ls. A n d this sector is said to have s t ruc tu ra l unemployment of 
Ui = V' - 11} 
=V'-mm{U\V') 
where U\ is the s t ruc tu ra l unemployment in tha t sector. I f the number of 
vacancies is less than the unemployed workers, then there is no s t ruc tu ra l unem-
ployment in tha t sector. 
The residual of the unemployment is defined as the unemployment due to 
demand deficiency, 
Ul = U' - {U) + Ul) 
29 
where U^ is the demand deficient unemployment. 
The demand deficient unemployment can be negative when the to ta l number 
of unemployment is less than vacancies; there is an excess demand for labor. 
Figure 3.1 describes the decomposit ion of Hong Kong's to ta l unemployment 
into the fr ict ional , s t ructura l and demand deficient components according to the 
above definit ions f rom 1981 to 1997. 
Figure 3.1 
I t can be seen f rom the figure 3.1 tha t s t ructura l unemployment f rom 1982 
to 1986 was equal to zero and i t increased sharply in 1987 and 1988, and since 
then i t kept dropping. T h a t can be regarded as a signal of s t ruc tura l change of 
Hong Kong's economy. From 1987 to 1994, number of vacancies is larger than 
the number of unemployed. Th is reflected that the labor market was quite t ight ; 
i t is very dif f icult for an employer to locate a suitable worker. 
I t should be noted tha t the pat tern of the to ta l unemployment was very similar 
to that of demand deficient unemployment that closely follows to the cyclical 
var iat ion of economic performance. This observation supports the argument of 
Abraham, Blanchard and D iamond that the aggregate shocks are the main causes 
of the f luctuations of unemployment. 
30 
The relat ively constant f r i c t iona l unemployment suggests t ha t there were no 
b ig changes in the searching intensi ty of unemployed and selectiveness of employ-
ers. 
3.2 Beveridge Curve of H o n g Kong 
I n figure 3.2，the seasonally adjusted unemployment is p lo t ted against number 
of vacancies f rom the f irst quarter 1985 to the fou r th quar ter 1997. In figure 
3.3，annual data which cover a longer t ime span f rom 1976 to 1997 is p lot ted^. 
I t can be clearly seen tha t the d i rect ion of movement of unemployment and 
vacancies are opposite in bo th figures and thus the negative re lat ionship between 
unemployment and vacancies is robust. 
F igure 3.2 
Figure 3.3 
^Two figures are plotted from the sanie illustration because the quartery series have the 
advantage over the annual series with a higher frequency while the annual series have the 
advantage over the quarterly series with a longer time span. 
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3.2.1 Time Series Est imat ion of Hong Kong's Beveridge 
Curve 
Figure 3.4 depicts Hong Kong's Beveridge curve f rom 1976 to 1997. Annua l 
economy-wide data of unemployment and vacancy rates are used. As predicted 
in the theoretical par t , the curve is negatively-sloped and convex to the origin. 
B y visual inspection, there existed an inward shif t of U - V curve since 1982. 
Figure 3.4 
These first casual observations can be analyzed in more detai l by runn ing 
OLS regression on unemployment rate, using the vacancy rate as the explanatory 
variable. To capture a possible shif t of the U - V curve, a dummy variable (DI8297) 
was added to the regression. Therefore, the basic specification of the model is 
given as 
UB,t = a。+ ai {VR^) + a^ (D /8297) + £^ 
where St represents the error term. 
Table 3.1 
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Table 3.1 show the est imated coefficients of the U - V curve f rom 1976 to 1997 
in Hong Kong. From equation 4, which produces satisfactory stat ist ical results, i t 
can be seen that there was a negative t ime t rend of unemployment rate in Hong 
Kong. The negative coefficient on vacancy rates gives the stat ist ical ly signif icant 
evidence on the existence of Beveridge relat ion in Hong Kong's labor market . 
There was an inward shif t s tar t ing f rom 1982 of about 0.75 percent. Th is sug-
gests tha t labor market r igidi t ies decreased since 1982; f r ic t ional and s t ructura l 
unemployment improved. There are several major explanations for the shifts 
of the Beveridge curve: mismatch between unemployed workers and unf i l led va-
cancies by qual i f icat ion, occupations and regions^, search intensi ty of workers, 
selectiveness of the firms and implementat ion of labor market policy. However, 
due to a lack of data, these arguments can not be tested. 
3.2.2 Cross-Sector Estimation of Hong Kong's Beveridge 
Curve 
In addi t ion to aggregate t ime series (as seen in table 1.1 in the previous section) 
and cross-section (Coles and Smith (1996) evidence of the Beveridge curve, fig-
ure 3.5 shows that the U - V curve exists among different main industries. Using — 
aggregate t ime series to estimate the U - V curve is problematic since i t assumes 
that the whole economy acts as a single labor market. Cross-section est imation is 
^The regional niisniatch should be negligible in Hong Kong because Hong Kong is a small 
place with excellent transportation system. 
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more reasonable because the whole economy is a summat ion of spat ia l ly d ist inct 
labor markets. The Cross-sector approach treats the economy as consisting of 
different sectors which migh t be ind iv idua l ly very different in match ing processes. 
The data used are the main indust ry level data of unemployment and vacancy of 
sixteen main industries in the four th quarter, 1996. They are reported in table 3.2. 
B o t h the curve and the table suggest there was an inverse relat ionship between 
unemployment rate and the vacancy rate among different main industries in the 
four th quarter, 1996. Th is is the main indust ry w i t h a higher unemployment rate 
has a lower vacancy rate and vice versa. For instance, t ranspor t was the ma in 
indust ry that has the highest unemployment rate and the lowest vacancy rate at 
the same t ime. 
Table 3.2 
Figure 3.5 
3.3 The Natural Unemployment Rate 
This subsection wi l l be used to study further the natura l employment rate. As 
stated eariler the natura l unemployment rate is the por t ion of to ta l unemploy-
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ment tha t is a t t r ibu tab le to unemployment due to labor market imperfections. 
The results w i l l allow the efficiency of the match ing process in different sectors 
to be compared. 
Since no par t icu lar funct ion fo rm was an obvious choice on a pr io r i grounds 
and to test the robustness of the relat ion between unemployment rate and vacancy 
rate, the fol lowing different specifications are used: 
VR 二 a + [RIR + e (3.1) 
ln{VR) = a + fnn{UR)+s (3.2) 
^ = … ？ ^ + ^ (3.3) 
where a' is the constant term, ft the coefficient of the explanatory variable and 
e the error term. 
Annua l economy-wide and sectorial data are used for simple 〇LS regression, 
the results are given in table 3.3 
Table 3.3 
Except for the construct ion sector, all of the estimated models suggest the 
negative relationship between unemployment and vacancy and fit the data quite 
welP. 
3poor regression results for the construction sectors might due to the small number of 
observations; only S ubservaLions were available. 
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The economic-wide natura l rate of unemployment was equal to 2.26 percent^ 
on average f rom 1976 to 1997 which implies that is 80% of to ta l unemployment 
in Hong Kong can be a t t r i bu ted to labor market imperfections. 
Na tu ra l rate of unemployment can be also used to compare the efficiency of 
match ing processes in different sectors. The sector which is most efficient in 
match ing unemployed workers and vacancies is finance, insurance and real estate 
sector because its natura l rate of unemployment is lowest, whi le manufactur ing 
sector is the least efficient. 
3.4 Unemployment-to-Vacancy Ratio 
Given the unemployment rate and vacancy rate, the unemployment-to-vacancy 
rat io is given as the fol lowing equation 
U_ — [UR/ (100 - UR) 
V = [VR/ (100 — T/用]. 
The U - V rat io can be used to measure the tightness of the labor market in 
one sector. From employer's point of view, a labor market tha t has a small U - V 
rat io is t ighter than that having a larger U - V ratio. For a large U - V rat io, say 5， 
then there are 5 unemployed persons competing for 1 vacancy. Employers have 
a higher chance to get the r ight worker for the job. In contrast, a small U - V 
rat io, say, 0.5, impies there two vacancies wai t ing for one unemployed ind iv idual 
4jt is the niean of estimates of three above-mentioned models. ‘ 
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to fill. Employers face compet i t ion in h i r ing workers. Pu t in other words, i t is a 
job-scare s i tuat ion i f U/V is h igh and a worker-scare s i tuat ion i f U/V is small. 
The unemployment-vacancy rat io has great importance for po l icy makers in 
deciding about the types of policies to combat the prob lem of unemployment . For 
a small U - V rat io, say U/V < 1, the problem of unemployment can be solved by 
match ing job-seekers w i t h available unf i l led jobs, f rom a numeric po in t of view. 
Economy-wide and sectorial statistics on unemployment, vacancies and U - V 
ratios of Hong Kong are summarized in the fo l lowing table: 
Table 3.4 
I t can be seen that the unemployment-vacancy rat io was qui te different f rom 
O C E D countries. Abraham (1983) estimated that the U - V rat io in the Un i ted 
States was around four. Bu t f rom the above table, Hong Kong's unemployment-
vacancy rat io was only 1.49 on average from 1976 to 1997, and even smaller 
than 1 f rom 1987 to 1994 which provides further evidence than Hong Kong was 
experiencing labor shortages dur ing that period. 
The sectorial U - V rat io show that labor market of al l industries were t ight 
except construction and t ransportat ion. I t is interest ing to find that HK IC -8 is 
the only sector w i th U - V rat io that is less than one. This means i t was very 
di f f icul t for finance, insurance and real estate firms to hire a suitable worker. 
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This might because the finance sector has been a rap id expanding sector since 
the early eighties. The labor supply could not catch the rap id increasing labor 
demand. I n sharp contrast, the unemployment-vacancy ratios of construct ion 
and t ranspor ta t ion sectors were very large. Workers in these two sectors have 
the specific experiences that have l i t t l e or even no value i f they switch to the 
other sectors. Therefore the unemployed person in these sectors can hard ly find 
the jobs in the other sectors, keeping the unemployment stock high. A t the same 
t ime, the impor t of labor f rom main land China kept the vacancy stock low. 
There has been a hot debate on whether Hong Kong should impor t labor. 
From a simple theoretical point of view, labor should only be imported, in to 
sectors which have excess labor demand, represented by small U - V rat io, and 
not into sectors which already have lots of unemployed workers. Table 3.4 shows 
that Hong Kong should impor t labor since Hong Kong's labor markets were quite 
t ight since 1976 in general. However, the decision should be made carefully and 
sector by sector. Wh i le labor should be impor ted in services sectors to fu l f i l l 
the excess demand for labor, labor should not be impor ted into construct ion and 
t ransportat ion sectors since there were excess labor supply already. Hong Kong 
workers' job opportuni t ies should be secured first before impor t ing the foreign 
workers f rom outside the terr i tory. 
Figure 3.6 shows the U - V rat io of selected industries in Hong Kong using the 
longest available span of data. A l l industries show a similar trend, but construc-
t ion, wholesale and retai l trades are more volati le than the other industries. The 
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decreasing t ime t rend of U - V rat io f rom late seventies to early nineties of selected 
industries meant the labor market has become t ighter . 
Figure 3.6 
3.4.1 Relationship between U-V ratio and K-L ratio 
In this subsection, the relat ionship between U - V and K - L ratios w i l l be investi-
gated. As ment ioned before, U - V rat io is used to measure the tightness of the 
labor market. The smaller the rat io, the t ighter the labor market is. The K - L 
rat io is used to measure the capital intensiveness in one sector, where K is the 
capital stock and L is the labor engaged in that sector. The higher the K - L rat io, 
the more capital intensive the sector is. We wi l l see how the tightness of the la-
bor market is related to the capital intensiveness in that sector. The relat ionship 
between U - V rat io and K - L rat io might shed some l ight on the question whether 
capital is a subst i tute or complement for labor. 
W i t h the exception of the first publ icat ion of a part icular sector's product ion 
survey, the Hong Kong government does not release annual date on the capital 
stock. So, the construct ion of K - L ratios reported here is based on the standard 
perpetual ly inventory method suggested by Robert K i n g (1994) which estimates 
capital stocks using an in i t ia l capital. Mathematical ly, this is implemented as 
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/<, = ^ ^ / , _ y + ( l - ( 5 ) ^ / < o (3.4) 
j=0 
where Ko is the in i t ia l capi tal stock reported by the product ion survey and 
Kt is the capital stock at per iod t . It is the gross investment and S is capital 's 
depreciation rate, which is assumed to be a constant seven percent annually. 
The investment series are taken f rom the various issues of the sector-specific 
product ion survey. 
I f the correlation between U - V rat io and K - L rat io is posit ive, then i t might 
imp ly labor and capital are substitutes. The negative correlat ion between U - V 
rat io and K - L rat io could mean labor and capital are complements. 
Consider an increase in capital , ho ld ing the labor constant which raises the K -
L rat io. I f capital and labor are substi tutes (complements), the increase in capital 
w i l l decrease (increase) the labor demand and hence the number of vacancies w i l l 
decreased (increase). As a result, the U - V rat io w i l l increase (decrease). 
On the other hand, consider an increase in vacancies, hold ing the unemploy-
ment constant. Then the U - V rat io w i l l decrease. The increase in vacancies 
means the unfi l led labor demand is increasing and i f labor and capital are sub-
stitutes (complements), less (more) capital w i l l be used and hence the K - L rat io 
w i l l decrease (increase). 
Due to the availabi l i ty of the data, only manufactur ing and wholesale sectors 
are used to test the above mentioned argument. The correlation between U - V 
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ra t io and K - L rat io are 0.508 and -0.765 in the manufac tur ing and wholesale/retai l 




In the figures, MUV and WUV are the unemployment-vacancy rat io in the 
manufactur ing and wholesale/retai l sectors respectively. Likewise, MKL and 
WKL denote the corresponding K - L ratios. 
The negative correlation of K - L rat io suggests tha t labor and capital in the 
wholesale sector might be complements whi le the posit ive correlat ion of K - L rat io 
suggests that labor and capital in the manufactur ing sector might be substitutes. 
^One might criticize the point formed by 1995 MUV and MKL as an outlier, however, 




I n this paper, we show tha t the Beveridge relat ion exists in Hong Kong. The in-
ward shif t since 1982 means tha t efficiency of Hong Kong's labor market has been 
increasing. A l though increases in match ing efficiency are of ten due to decreases 
in mismatches by qual i f icat ions and occupations, increased search intensi ty of the 
unemployed, decreased selectiveness of the f irms, and the implementat ion of labor 
market policies by government, data l imi ta t ions prevent fur ther ident i f icat ion of 
specific factors responsible in Hong Kong's case. 
I t can be seen that the economy-wide unemployment-vacancy rat io was rela-
t ive ly small in Hong Kong f rom 1976 to 1997，suggesting tha t Hong Kong's labor 
markets were quite t ight dur ing tha t period. The sectorial U - V rat io show that 
labor market of al l industries were t ight except construct ion and t ransportat ion. 
From a historical point of view, Hong Kong's unemployment was main ly at-
t r ibu tab le to f r ic t ional or s t ructura l problems. Hence, my f indings support the 
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not ion tha t reductions in Hong Kong's unemployment rate can be achieved by 
implement ing certain microeconomic labor market policies to fac i l i ta te match ing 
unemployed persons w i t h already exist ing jobs. 
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Table 1.1: Recent Empirical Studies o f the Beveridge Curve 
Time Estimatio Additional Results 
Author Country Period n Method Variables 
Abraham (1987) USA 60-85 OLS Nil Outward shift since 
1970. 
Blandchard, USA 52M1- OLS, IV, Nil Outward shift up to 
Diamond (1989) 88M12 NLS 1984, inward shift since 
1984. 
Budd, Levine, USA, UK, 71Q1- OLS, IV FLTU Outward shift for FRG 
Smith (1988) FRG, NL 84Q4 and UK，no outward 
shift for US and NL. 
Christl (1988) Austria 66-87 OLS, IV FLTU, Outward shift since 
M M C O 1985. 
MMCR, RER 
DOS 
Franz(1987) FRG 63-83 OLS, IV FLTU First outward shift from 
1975 to 1981, a fiirther 
shift from 1981 to 1983 
Edin, Holmlund, Sweden 70Q2- OLS, Nil No outward shift. 
(1990) 86Q4 TSLS 
Jackman, UK 68-87 MMCO, RER Outward shift since 
Layard, IV FLTU 1968. 
Pissarides(1989) 
Jackman， fourteen 71-88 TSLS LMP Outward shift for most 
Pissarides, OCED and cross countries. Labor market 
Savouri (1990) countries section policy helps to shift the 
U-V curve towards the 
origin and makes it 
flatter. 
Layard, NickeIl UK 57-83 IV MMC Continuous outward 
(1986) shift since 1957. 
Muysken, Meiers NL, UK, differeni OLS, IV Nil Since the early 1980s for 
(1990) Austria, time NL, UK, FRG increase 
FRG periods in the elasticity of 
unemployment with 
respect to vacancies; for 
Austria decrease. 
Scherement FRG, different Kalman FLTU Outward shift for 
(1989) France, time filter, Austria, FRG, Belgium, 
Belgium, periods OLS France and UK. No 
Austria, empirical relationship 
Sweden between unemployment 
rate and vacancy rate in 
— Sweden. 
Abbreviations: FRG: Federal Republic of Germany, NL： Netherlands, 
OLS: Ordinaty Least Squares, NLS: Non-linear Least Squares, 
TSLS: Two Stage Least Squares, IV: Insmiment Variable 
RER: Net replacement ratio DOS: duration ofvacancy spells 
LMP = labor market policy indicators MMCR: Regional mismatch coefficient 
MMCO: Occupational mismatch coefficient 
FLTU: Fraction of long-term unemployed on total unemployed. 
Source: Christl (1992) 44 ’ 
Table 3.1: Estimates o f the Hong Kong Beveridge Curve( l976-1997) 
(Dependent variable: unemployment rate) 
Equation 丨 2 3 4 
Constant 4.428 6.356 6.362 6.594 
(6.608) (14.604) (12.012) (15.6899) 
Time Trend -0.130 -0.929 -0.091 
(-7.405) (-5.567) (-3.592) 
Vacancy Rate -0.662 -0.839 -0.899 
(-2.538) (-6.086) (-6.855) 
Dummy 1982-97 ^ -1.763 -0.749 
(-5.817) (-6.892) 
Adjusted R' 0.206 0.785 0.699 0.815 
DW 0.377 1.541 1.118 1.763 
Residual Sum ofSquares 19.583 5.039 7.042 4.102 
Note: a. the dummy variables have 1 in the zero in the period mentioned and 0 otherwise. Figures 
in parentheses are t-statistics. 
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Table 3.2: Cross Sector Estimation o f H o n g Kong's Beveridge Curve 
in the Fourth Quarter, 1996 
Sector Main industry U R (%) V R ( % ) U-V 
Ratio 
HKIC-3: Manufacturing Food and Beverage 2.4 1.7 1.24 
Clothing and Footwear 4.4 2.1 2.15 
Paper and Printing 2.4 1.3 1.87 
Other Manufacturing Industries 3.4 0.8 4.36 
HKIC-5: Construction Foundation and Superstructure 2.5 
Decoration and Maintenance 3.5 
HKIC-6: Wholesale, Whole/Retail 2.8 2.4 1.17 
Retail Trades Imports/Exports 2.1 1.9 1.11 
RestaurantA4otels 4.3 2.2 1.99 
HKIC-7: Transportation Transport 2.1 1.0 2.12 
Storage 8.1 0.2 43.98 
Communication 0.8 3.2 0.24 
HKIC-8: Finance, Financing 1.1 1.6 0.68 
insurance and real estate Insurance 1.5 8.8 0.16 
Real Estate and Business Services 1.3 3.8 0.33 
HKIC-9: Community Public Administration 0.5 3.2 0.15 
and Personal Services Education, Medical and other 0.6 2.3 0.26 
Health and Welfare Services 
Other services" 1.2 2.8 0.42 
Other industries^ 1.4 
Sources: Hong Kong Arnmal Digest. Statistics, various issues, Quarterly Report of 
EmploymenU Vacancies and Payroll, various issues and Quarterly Report on General 
Household Survey, various issues. 
a. Other services consist of all services industries that are not included in HKIC-7 to HKIC-9. 
b. Other industries consist ofal l other industries belong to HKIC-1 to HKIC-3 and HKIC-4. 
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Table 3.3: Regression Results for Natural Unemployment rate 
Sector a p 玄 DW RSS NUR 
Manufacturing 
VR on UR model 5.2235 -0.68781 0.57325 1.3845 9.8737 3.09 
(10.7918) (-4.7427) 
lnVR on lnUR model 1.7221 -0.65531 0.62109 1.2096 0.95288 2.83 
(12.2752) (-5.2179) 
1/VR on 1/UR model 0.57239 -0.47938 0.45387 1.0841 0.19865 2.58 
(9.6241) (-3.7812) 
Construction 
VR on UR model 1.3091 0.0043835 -0.16570 1.8085 2.1320 1.31 
(1.944) (0.070394) 
lnVR on lnUR model 0.45256 -0.095230 .0.15597 1.5169 0.23649 1.51 
(0.48733) (-0.23563) 
W R on lAJR model 0.98407 -1.3157 -0.10642 1.2594 0.56477 2.17 
(3.5473) (-0.57161) 
Wholesale and retail trade 
VR on UR model 5.0997 -1.2832 0.81572 1.7453 3.5990 2.23 
(14.577) (-8.4749) 
lnVR on lnUR model 1.6610 -1.3539 0.81452 1.9457 0.89438 2.03 
(12.9509) (-8.4417) 
W R on 1/UR model 1.3100 -1.3858 0.60753 1.4823 0.72193 1.82 
(8.5212) (-5.0578) 
Transportation 
VR on UR model 3.4487 -0.33302 0.66166 1.1519 3.9842 2.59 
(10.7861) (-5.5076) 
InVR on lnUR model 1.9622 -1.0192 0.68703 1.7464 1.4981 2.64 
(7.3036) (-5.8247) 
1/VR on 1/UR model 1.4608 -2.8040 0.51065 1.9055 1.4712 2.60 
(7.5014) (-4.0808) 
Finance, insurance and real estate 
VRonURmodel 4.8852 -2.4204 0.58941 0.72714 5.9512 1.43 
(8.8917) (-4.7468) 
lnVR on lnUR model 0.75625 -1.0255 0.54613 0.49871 1.3357 1.45 
(9.7689) (-4.3645) 
1/VR on i n jR model 0.96422 -0.42321 0.41997 0.46524 0.45836 1.48 
(6.8682) (-3.4440) 
Community and personal services 
VR on UR model 4.3337 -0.78659 0.86742 1.8169 1.3772 2.43 
(21.669) (-9.9567) 
lnVR on lnUR model 1.4564 -0.79852 0.87061 2.1784 0.25829 2.25 
(21.2219) (-10.0961) 
I/VR on i m R model 0.82144 -0.71025 0.71607 1.8615 0.13084 2 08 
(12.9518) (-6.2313) 
Services 
VR on UR model 4.6500 -1.0330 0.83988 1.5666 2.4569 2 29 
(17.1310) (-9.2153) 
lnVR on lnUR model 1.5746 -1.1351 0.85842 2.0831 0.51232 2.09 
(16.4343) (-9.9002) 
.I/VR on 1/UR model 1.1314 -1.1510 0.67855 1.5666 0.37684 1 61 
(10.5135) (-5.8970) 
All 
VR on UR model 
3.1554 -0.31566 0.18558 0.66021 8.9131 2 40 
lnVR on lnUR model (7.9720) (-2.4053) 
1.1490 -0.40458 0.21058 0.75004 1.9112 2 27 
1/VR on 1/UR model (7.0127) (-2.5694) 
0.68484 -0.45007 0.18926 0.98001 0.54375 2 12 
(7.9824) (-2.4295) _ 
Note: Agriculture, mining and electncity are not included due to the unavailability of the data. 
Services consist of wholesale and retail trade, transportation, finance, insurance and real estate, 
community and personal services. 47 , 
Table 3.4: Unemployment Rate, Vacancy Rate and U-V ratio o f Hong Kong 
Sector。/ Period* Mean rate of Mean rate of Mean U-V ratio 
Unemployment Vacancy 
HKIC-3: Manufacturing 3.05 3.13 1.33 
(1981-1997) 
HKIC-5: Constmction 10.27 1.35 9.5 
(1990-1997) 
HKIC-6: Wholesale, retail trades 2.17 2.31 1.52 
(1981-1996) 
HKIC-7: Transportation (1981- 4.81 1.85 4.59 
1996) 
HKIC-8: Finance, insurance and 1.03 2.39 0.57 
real estate(1981-1996) 
HKIC-9: Community and personal 2.33 2.50 1.24 
services (1981-1996) 
Services^ 2.26 2.32 1.45 
(1981-1997) 
All industries^ 2.81 2.27 1.49 
(1976-1997) 
Sources: Hong Kong Annual Digest Statistics, various issues. Quarterly Report of Employment, 
Vacancies and Payroll, various issues and Quarterly Report on General Household Survey, 
various issues. 
a. Classification of different industries will be described in the appendix A. Industries not 
included are HKIC-i : agriculture and fishing, HKIC-2: mining and quanying and HKIC-4: 
electricity, gas and water due to the unavailability of the data. 
b. Maximum length of data coverage of the corresponding industry is chosen. 
c. Services consists of all above mentioned industries except manufacturing and construction 
d. All industries include HKIC-1 to HKIC-9. 
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Figure 2.1: A Standard Beveridge Curve 
Vacancy Rate (%)t A B 
藍 
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Figure 2.2: Short Run Dynamics Along the Beveridge Curve 
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A.1: Derivation of Slope of U-V Curve 
Recall 
ii + s.E= (l - e ' y ) . r ‘ V 4- o^. \ / 
I t can be wr i t ten as a more general form, 
f {U, V) = (1 - e—夢).r . y + o' 一 i' - s . E. 
Part ia l differentiation of above equation w i t h respect to U and V gets 
df {U. V) V -轻 d {U/V) T7 —让 1 _二 ^ 
—~~ = r . V • e V . ~~—~" = T • V . e v- . 77 = r . e ^ , and 
dU dU V 
df (【/，F) / _-N 丄 T, _ii d{U/V) 
- ^ - = 卜 ^)-r + r-V-e - - ^ 
广1 -^\ T/ -^ U = 1 — e V- . r — r . V . e ^ .—— 
V J y2 
/ _u _u U\ 
= r 1 — e V — e~y •— 
V VJ 
「 -UL ( V\\ 
= r p - e l (^ 1 + —J . 
By Impl ic i t Function Theorem, 
^ 二 8f ("’ ^ ) 1机1 _ r [1 — e-v (1 + 幻. 
• ^ 二 " a / ( f / , y ) |dv= ^ 7 ^ 
_ e - ^ ( i + ^ ) - i 
— ~Zu. 
e~v 
1 U u = 1 + — - e 7 . 
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A.2: Derivation of Natural Unemployment Rate 
I n Steady State, /\U == 0， i , - o^ + ?：' - o^ 二 0. A n d recal l 
f- = S'E 
0^ = (1 — e _ " ^ ) . r . y, 
we get 
f- - o'- + z' 二 0 ' 
( l - e ~ ^ ) - r . V 二 s.E + i i - o i 
T, i i - o i + sE 
' = " ^ 
V_ — ii - 0^ + sE 
“ — r ( l - 1 ) Ls 
VR = “ 々 芯 
令 9 乙 ^ 
Na tu ra l unemployment rate cond i t ion states tha t i f UR = VR, then NUR = 
UR 二 VR. Hence 
N U R = ' ; ~ o i 々 s E . 
r { ^ - l ) Ls 
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Appendix A 
:」ist of Notations (all time subscripts are dropped for con-
venience). 
3.1: Notations used in the theoretical part. 
1^ : inf low of unemployment 
0^ : outf low of unemployment 
i^ : inf low of unemployment f rom employment 
i.i : inf low of unemployment f rom indiv iduals who had been out of 
labor force 
0^ : outf low of unemployment to employment 
c>i : outf low of unemployment to out of labor force 
N : new posted vacancies 
s : separation rate of employment to unemployment 
E : Employment stock 
V ： outf low rate of unemployment to employment 
p : matching probabi l i ty that a vacancy is filled by 
an unemployed person 
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B.1: Notations used in the theoretical part (continued). 
c : contact probab i l i t y tha t a vacancy w i l l be contacted by at 
one job seeker 
r : acceptance probab i l i t y that the j ob seeker accepts the j ob 
provided a job contact took place 
Ls ： labor supply 
La : labor demand 
Rn : rate of inflow of the populat ion out of labor force 
Ri。: rate of outf low of the populat ion out of labor force 
H : fiow of hires 
m (.) : aggregate match ing funct ion 
a : scale parameter of the match ing funct ion 
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B.2: Notations used in the empirical part. 
U : unemployment stock 
V : vacancy stock 
UR : unemployment rate 
VR : vacancy rate 
NUR : natura l unemployment rate at which number of unemployment 
is equal to number of vacancy 
U^ : unemployment in sector i 
V^ : vacancy in sector i 
Uf : f r ict ional unemployment in sector i 
Ul : s t ructura l unemployment in sector i 
U/V unemployment-to-vacancy rat io 
K / L capital- to- labor rat io 
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Appendix A 
Data Definitions and Sources 
Employed popu la t ion : persons aged 15 and over who have been at work for 
pay or pro f i t du r ing the seven days before enumerat ion or who have had fo rma l 
j o b at tachment . U n p a i d fam i l y workers and persons who were on leave/hol iday 
du r ing the seven days before enumerat ion are included. Quar te r l y Series f r om 
Quarterly Report of Em.ployment, Vacancies and Payroll. 
Unemployed popu la t ion : persons aged 15 and over who have not had a job , 
have not per formed amy work for pay or pro f i t , have been available for work 
du r i ng the seven days before enumerat ion and have sought work du r i ng the t h i r t y 
days before enumerat ion; and persons w i t h o u t j ob who have sought work bu t have 
been unavai lable for work because of temporary sickness; and persons w i t h o u t a 
j ob who have been available for work bu t have not sought work because they : 
( i) have made arrangements to take up a new job or to s tar t business at a 
subsequent date; or 
( i i ) were expect ing to re turn to their or ig inal jobs; or 
( i i i ) believed that work was not available to them. 
Annua l series f rom Hong K o n g Amiual Digest of Statistics, quar ter ly series 
Labor force: the land-based c iv i l ian non- ins t i tu t iona l popu la t ion aged 15 and 
over who satisfy the cr i ter ia for inclusion in the employed popu la t ion or unem-
ployed populat ion. 
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Separat ion numbers: persons become unemployed because ei ther they were 
la id off and qu i t the former job . Quar te r l y Series f r o m Quarterly Report of 
Employment, Vacancies and Payroll. 
Vacancies: unf i l led, immed ia te l y available j o b openings repor ted by the es-
tab l ishment for wh ich i t is act ively t r y i n g to recru i t personnel on the survey 
reference date. Annua l , quar te r l y and sectorial series f rom H o n g K o n g Annual 
Digest of Statistics^ quar te r l y series 
Indus t ry : classified on the basis of the Hong K o n g S tandard Indus t r i a l Clas-
si f icat ion (HSIC) , wh ich is an adapted version of the In te rna t iona l S tandard In -
dust r ia l Classif icat ion ( IS IC) , to reflect the indus t r ia l s t ruc ture of local economy: 
(1) Agr i cu l tu re and fishing 
(2) M i n i n g and quar ry ing 
(3) Manu fac tu r i ng 
(4) Elect r ic i ty , gas and water 
(5) Const ruc t ion 
(6) Wholesale, re ta i l and i m p o r t / e x p o r t trades, restaurants and hotels 
(7) Transpor t , storage and communicat ions 
(8) F inancing, insurance, real estate and business services 
(9) Communi ty , social and personal services 
Vacancy Rate: equal to number of vacancies d iv ided by the sum of number 
of vacancies and number of employed. 
Unemployment Rate: equal to number of unemployed d iv ided by the sum of 
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number of unemployed and number of employed. 
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